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Description 

^m'nlttlon re.ates to latex polymers which are soluble in aqueous alkaline medium to provide 
5 thickeners for use in aqueous coating compositions, especially latex paints. 

monoelhylenlc monom.r. Wjed by a ■ETSh^SlJ^S^SCoi metl , a cr,llc «*L 

* &V.«5» , «^- - ---- - ~ 

^SSSSSSm polymers which possess these desired charactenst.es. 

IHoS^ 

^SSWSb^ Percent of a monoethylenica.ly unsaturated monomer 

lacking surfactant capacity, typically ethyl aciylate; and ure thane monomer which is the 

and /n» rr«m n ,.n to about 2 weiqht percent of a polyethylenically unsaturated monomer may be 

and diallyl benzene. 

The preferred surfactants have the formula: 

p-O-fCHj-CHR'O •fe+CH 2 -CH 2 0 hr» 
in which R is an alky, group ^r^n^ 

same as that made by the reaction of the components named J™- djfferent ^ of 
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When the hydroxy-term.nated polyethoxylate ^^"^^^J^u^a urethane in which a 
monoisocyanate, as has been »l".^ted,*e muK '^^SS^SSX^ group via a urethane linkage, 
polyethoxylate structure 'Vj^*^ provide superior 

alkali solubilization of a polycarboxyhc ac,d ernulsion "wand wh^ preferred 

is subject to wide variation Any <*»»«^^ alcohol. These. 

45 nonionic urethane monomers of this invention. 
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Example 1 

''T^nSiter aJs?%a«or'fSid with a thermometer, heating mantle, thermoregulator. stirrer 

St£&^W*SX 1WC and h'eld for two hours while trace moisture is removed and 
CO,,e Se d re n acfor ^f^fflW^it Stark trap is replaced with a condense, and I the 

tem Cnai product is a white wax in appearance with residual isocyanate content of 0.5% .and I with 98% 
II for the preparation of an alkali-soluble thickener containing no urethane monomer. These latex th.ckeners 
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disp.ay poor performance because they possess low eolation viscosity, have poor thickening efficiency, 
and provide poor flow leveling properties in latex paints. 

Example 2 

' ,c °ri mmm. m •***-> - >? ^isggsi «""** 5255 8 de """ ied The 

and 244.7 g methacrylic acid m0 nomer pre-emulsion is charged to the reactor 

of monomer to copolymer and then cooled. Brookfield viscosity 28.5 mPa-s (No. 1 

Example 3 

(Pceperetlon of .n Atoll-Soluble ™*"^„^^SS!Lr. nioo»en Inlet, thermoreguleted 
deionized water, 81 .6 g sulfonated octyl phenol ethoxylate containing aoo ^ g monomer 

followed by 10 g of 5% sodium persulfate » lu ^™ ™™,JJ f "nd continued progressively over 2.5 
SSTSXeSS S5?- 1«» mP» (No. 3 splndl. e, ,0 ^ 
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TABLE I 

EXAMPLES OF NOVEL URETHA NE MONOMERS 
REACTANTS 



Mono- 



Example 


Isocyanate 


No. 


Used 


1-A 


M-TMI 


1-B 


M-TMI 


1-C 


M-TMI 


1-D 


M-TMI 




M-TMI 


1-F 


M-TMI 


1-G 


M-TMI 


1-H 


M-TMI 


1-1 


M-TMI 


1-J 


M-TMI 


1-K 


M-TMI 


1-L 


IEM 



Ethoxylate ri Surfactant Used 
Ethylene oxide 

Hydrophobe 
Nonyl -Phenol 
'Nonyl -Phenol 
Nonyl -Phenol 
Nonyl-Phenol 
Nonyl-Phenol 
Octyl-Phenol 
Dinonyl-Phenol 
Dinonyl-Phenol 
Lauryl CC12) 
Stearyl (C18) 
Oleyl (C-18) 
Nonyl-Phenol 



The surfactants used in the above Table are 



Example No. 
1-A 
1-B 
1-C 
1-D 
1-E 
1-F 
1-G 
1-H 
1-1 
1-J 
1-K 
1-L 



Trade Name 
Igepal CO-630 
Igepal CO-730 
Igepal CO-880 
Igepal CO-970 
Igepal CO-990 
Igepal CA-890 
Igepal DM-880 
Igepal DM-970 
Siponic L-25 
Siponic E-15 
Emulphor ON-870 
Igepal CO-970 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 
USING EXAMPLE 1-D URETHANE MONOMER 
Thickener Monomer Composition 1* Aqueous 

Solution 

Urethane Ethyl Methacrylic Viscosity 



Example 
(No.) 


Monomer 


Aciy 1 at e 


Arid 


at PH 9 


(Wt- X) 


(Wt. \) 


LWt. %) 


Vmrci of 


2-A** 


None 


25 


75 




2-B** 


None 


40 


C A 


7ft 




None 


55 


4 C 

45 




2-D** 


None 


70 


4 A 

30 


7 1 n 


3-A 


5 


45 


50 


A 7 A 


3-B 


5 


50 


45 


A A A 

400 


3-C 


10 


35 


55 


•7/1 

764 


3-D 


10 


40 


50 




3-E 


10 


50 


40 


1375 


3-F 


10 


55 


30 


i p r t 

15 5 3 


3-G 


15 


25 


60 




3-H 


15 


35 


50 


1730 


3-1 


15 




45 


2025 


3-J 


15 


45 


40 


2140 


3-K 


15 


55 


30 


2575 


3-L 


15 


65 


20 


1416 


3-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


5680 


3-Q 


25 


' 40 


35 


7350 


3-R 


25 


50 


25 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic** 






2196 
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TABLE II CONTINUED 
Properties In An Interior Flat Paint 

Thickening Brush Drag Leveling 

Example Efficiency Viscosity Viscosity 

(Ho.) (Dry Lbs.*) (Poise) (Poise) 

2-A** 32.42 1.8S 3523 

2-B** 20.52 2.17 3S55 

2-C** 22.48 2.39 2607 

2- D** 23.04 2.43 3444 

3- A 12.87 2.14 1801 
3-B 11.93 2.36 1501 
3-C 9.72 2.17 1659 
3-D 9.00 2.31 2686 
3-E 9.30 1.95 2686 
3-F 

3-6 11.86 2.17 1975 

3-H 8.01 2.45 2038 

3-1 8.02 2.27 2449 

3-J 7.97 2.10 2054 

3-K 8.72 2.15 3729 

3-L 13.50 1.30 5609 

3-M 22.34 1.29 6636 

3-N 7.96 2.10 2054 
3-0 

3-P 7.16 1.98 1975 
3-Q 

3-R 7.80 1.46 2S28 

3-S 6.92 1.53 1248 

3-T 7.55 1-29 1375 

3-U 8.79 2.43 1122 

Cellulosic** 7.00 0.96 2212 

•Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 1 (100 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise = 10" 1 Pa-s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
Comparative 



»» 
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TABLE III 

hther EXAMPLES OF ALKALI -SOLUB LE THICKENERS 
USING URETHANE MONOMERS FROM TABLE I 
Ure thane Thickener Monomer U Aqueous 

Thick- Monomer Composition Solution 

ener Example Ure thane Ethyl Metha- Viscosity 
Example Used Monomer Acrylate crylic at PH 9 



Acid 



(No.) 


(No.) 


(Wt.t) 


(wt.t) 


(Wt. tj 




4 


1-A 


10 


50 


A ft 


417 


5 


1-A 


25 


50 


25 


1272 


6 


1-A 


10 


40 


50 


625 


7 


1-A 


25 


35 


40 


1S50 


8 


1-B 


10 


SO 


40 


477 


9 


1-C 


10 


50 


40 


969 


10 


1-E 


10 


so 


40 


2256 


11 


1-F 


10 


50 


40 


1480 


12 


. 1-G 


10 


50 


40 


10053 


13 


1-G 


25 


50 


25 


17160 


14 


1-G 


10 


40 


50 


6680 


15 


1-G 


25 


35 


40 


29600 


16 


1-H 


10 


50 


40 


3080 


17 


l-I 


10 


50 


40 


752 


18 


1-K 


10 


50 


40 


1830 


19 


1-L 


10 


50 


40 


1066 
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TABLE III CONTIMUED 






U re thane 


Properties In 


An Interior 


Flat Paint 














ExaniD le 


Thickening 


Brush Drag 


Leveling 




Used 


Efficiency 


Viscosity 


Viscosity 


V no • 


f No. } 


(Dry Lbs*) 


(Poise) 


(Poise) 


A 


1-A 


9.56 


1.66 


3081 


C 


1-A 








6 


1-A 


9.85 


1. 88 


•1896 


7 


1-A 


7.95 


1.05 


1722 


Q 
o 


1-B 


9.92 


1.75 


3160 


Q 


1-C 

x w 


8. 81 


2.25 


4266 


1 0 


l-E 


10.25 


1.82 


6794 


X X 


1-F 


8.09 


1,89 


1485 


12 


1-6 


8.52 


2.20 


2171 


13 


1-6 


— • 




-- 


14 


1-6 


6.82 


1.31 


2007 


15 


1-6 


4.74 


1.15 


1896 


16 


1-H 


7.73 


1.47 


3444 


17 


1-1 


8.52 


2.20 


2171 


18 


1-K 


8.80 


1.09 


3350 


19 


1-L 


9.45 


2.04 


1438' 


* see 


note in 


Table II. 







Claims 

1. A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
surfactant with a monoethylenically unsaturated monoisocyanate. „,^«,„.-„. 
2 A nSntc^rethane monomer as recited in claim 1 in which said monohydnc nomon.c surfactant 

has the formula: R _04CH 2 -CHR'0fe-fCH^-CH 2 0 hr» 

phenoTan Ms reacted with alpha, alpha-dimethyl-m-isopropeny. benr/l 'socyanate. 

hydroxide. 
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9 An aaueous latex containing the neutralized aqueous emulsion copolymer of claim ! 5. 
?b An aqueous latex containing the neutralized aqueous emuls.on copolymer of cla.m 6. 



5 Patentanspruche 

d "t"»b.i.ni St h« Mononto, n«h Anspmpn 1. worin das TOnohydclsehe nfchttontoeno T.nold die 
Formel 

R-O+CHsr-CHR'O fe-KH 2 -CH 2 0 VH 

hat, worin R eine A.kylgruppe mit 6 bis 22 Ko^nstoffa = oder eine ffljWj* J* 
Kohlenstoffatomen. R' C-C.-Alky . n e.ne D"^^ 
Durchschnittszahl von 0 bis 50 darstellt, vorausgesetzt, daS n mindestens so grois w.e 

::?H»rrdr«« 

T "ta SS^^M Gdw.-% *. n.chdontochcn " 
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Revendications 

1. Monodtor. drtthonno ddn tonl,u. qui « Id prodult onSthanne <IW rtjoUon dnt.0 dd t.n.toscllf 
monohydrique a pour formule: 

R _0-fCH 2 -CHR'0 fe-(-CH 2 — CH 2 0 VH 

IN SmiAIM ktaOMIon n»no.«,yton«„» nto»ont p» d. pdddd,. 

""Icl snAon 0,5-60% dn pokto <rud ■nnnontore ortttonn. Ron tonlad. selon to revindication 1. dl 
S d^O iuMjildviron 2% en polds d'lin monom.re 4 Inaaturat.on polyOthyton.oiie. 
"eSbSJi aJESan. to. solnn to aevondicatlon 4. dsns toquel ted.t consotuant ICI M to 

d'ethyle, present en une quantite de 30-65% en poids. 
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7 Latex aqueux contenant le copolymere en emulsion aqueuse neutralise selon la revendication 4. 
i Latex aqueux selon la revendication 7, dans lequel ledit copolymere est neutralise avec d 

droxyde d'ammonium. „ K 

9 Latex aqueux contenant le copolymere en emulsion aqueuse neutralise selon la revendication 5. 
10. Latex aqueux contenant le copolymere en emulsion aqueuse neutralise selon la revendication t 
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